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The small-scale irregularities in the movement of hurri-
cane Donna over castern North Carolina in September
1960 support the conclusion of Dunn et al. [1] on the
effects of differential wind friction between land and water
surfaces. They suggested that the increase in-surface
friction and the greater cross-isobaric flow over land con-
tributed to an increase in pressure in the forward right
quadrant. This increase in surface pressure caused a
temporary deviation to the left and brief slowing in the
forward speed of the hurricane. The duration of these
small-scale irregularities was contingent upon the time
required for the core of strongest wind to move inland.
These vacillations were noted by Dunn et al. [1] in the
tracks of hurricanes Connie, Diane, and Ione and by
Dunn [2] in the track of Donna.

The unusually large dimensions of the eyve in the vicinity
of North Carolina make Donna a remarkable hurricane to
illustrate the concept of differential friction. The magni-
tude of time and distance elements of deviations in the
storm track are large enough to evaluate quantitatively.

The track of the radar fixes of the center of Donna over
eastern North Carolina (fig. 1) deviated inland to the left
about one degree of latitude, which is approximately the
same as the reported diameter of the eve. The forward
speed (see data table in fig. 1) slowed Irom 27 kt. over
water (segment E to F) to 13 kt. over land (segment
B to C).

The differential [riction effect reversed as the hurricane
moved off shore. The decreasing friction over water per-
mitted the winds to increase and become more nearly
parallel to the isobars off shore. According to the sug-
gested hypothesis, this flow results in a depletion of air
near the coast. This depletion of air causes the hurricane
to be temporarily displaced to the right, and simultane-
ously to accelerate [orward briefly. The radar fixes of
Donna in figure 1 illustrate the turn to the right and the
forward acceleration to an average speed of 38 kt. between
points C and D (see data tablein fig. 1). Both the magni-
tude and geographical position of the observed vacillations
over eastern North Carolina are in agreement with those
suggested by the differential friction hypothesis.
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Track [Distance|Elapsed Time [Speed |
Segment| (N. Mi) (Hr:Min) | (Kt} i

AtoD| 230 8:30 27 HAT 12/0900

AtoB| 110 3:50 29 ar 1270830 |

B8t C 28 2:l0 13

CtoD 94 2:30 38

EtoF | 108 4:00 27

/G

Fraure 1.—Track of radar fixes on center of hurricane Donna, 2300
aMT September 11 to 1930 avT September 12, 1960.



